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[Patent Attorney] 
(57) [Abstract] 

[Objective] It is installed in precision electronic equipment or 
other inside and offer ink composition for water indicator 
whichis utilized in production of water indicator and this water 
indicator whose it ispossible to leave history information of 
submerging and wetting securely. 

[Constitution] As for this moisture indicator 10, it designates t 
hat it can provide coating 2 whichdesignates water soluble dye 
particle 22 and titanium dioxide powder 23 which possess 
polymer adhesive 21 and theparticle diameter (average particle 
diameter : 1 .2 m) of wavelength or more of visible light which 
is dispersed to uniform amongthese as main component on film 
1 as feature. If and, above-mentioned coating does not contact 
with moisture,because dispersed state of dye particle inside 
coating is kept in initial state,color of coating displays low 
concentration. On one hand, when it touches to moisture, dye 
melting, becauseit is dispersed to molecular, color of coating caj 
change in thenigh concentration and can manage fact of 
wetting with that. In addition, periphery becoming in dry state, 
as for moisture whichinvaded inside coating because it is 
adsorbed into titanium dioxide powder, as forthe coating 
concentration almost it is kept uniformly. 



10:*5MWM 




[Claim(s)] 
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[Claim 1] In water indicator which is indicated touching to wate 
with color change , 

Moisture indicator which designates that coating which as main 
componentdesignates water soluble dye particle which possesse; 
particle diameter of wavelength or more of thepolymer 
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adhesive and organic or inorganic filler and visible light which 
are respectivelydispersed to this polymer binding resident in 
inside is possessed on supportas feature. 

[Claim 2] Water indicator which is stated in Claim 1 which des 
gnates that average particle diameterof above-mentioned water 
soluble dye particle is 0.5 m to 10.0 m as feature. 

[Claim 3] Ink composition for moisture indicator which design* 
tes that water soluble dye particle whichpossesses particle 
diameter of wavelength or more of organic or inorganic filler 
and thevisible light which are respectively dispersed in polymer 
adhesive and theabove-mentioned nonaqueous solvent which 
are melted in nonaqueous solvent and this nonaqueous solvent 
iscontained as feature. 

[Claim 4] Ink composition for water indicator which is stated ir 
Claim 3 which designatesthat average particle diameter of 
above-mentioned water soluble dye particle is 0.5 m to 10.0 
m as feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is installed in pi 
ecision electronic equipment or other inside and relates to water 
indicator which isutilized in precision electronic equipment or 
other submerging decision and wetting history inspection etc, 
especially, it is something regarding ink composition for water 
indicator which isutilized in production of water indicator and 
this water indicator whose it ispossible to leave history 
information of submerging and wetting securely. 

[0002] 

[Prior Art] Multiple electronic part and metal conductor are ins 
tailed in precision electronic equipment etc, but precision 
electronic equipmentetc submerges and/or when water invading 
interior, electronic part etctouches to water, normal electrical 
property being lost, there are times when themalfunction is 
caused. 

[0003] Then, water indicator is installed in precision electronic 
equipment or other inside in past, method whichinspects 
precision electronic equipment or other submerging decision an< 
wetting history with color change ofthis water indicator is 
thought. 

[0004] Those which utilize color change of cobalt salt as this ki 
nd of moisture indicator areknown. As for namely, cobalt salt 
in periphery of cobalt ion as for those where thequantity of 
water molecule which coordination has been done is many red 
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color , asfor little ones it changes in blue. As for for example 
Co Cl2 * 6 H20 as for light red color and Co Cl2 * 4 H2O as 
for peach color andthe Co CI2 * 2 H2O pale red violet , as for 
2 Co Cl2 * 3 H20 darkness blue violet , as forthe Co Cl2 * 
H2O as for blue violet , and anhydride (Co Cl2) pale blue 
isshown. Then, when indicator which includes cobalt salt is 
installed in theabove-mentioned precision electronic equipment 
or other inside, because color of this indicator changesaccording 
to quantity of moisture which invaded, it was assumedthat 
precision electronic equipment or other submerging decision an( 
wetting history can be inspected. 
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[0005] 

[Problems to be Solved by the Invention] By way, as for cobalt 
salt in order to react sensitively to theinfluence of temperature 
and humidity in atmosphere, without relating to presence or 
absence ofsubmerging or other feet, reversible change happens 
simply with humidity or otherinfluence in atmosphere, from 
light red color in addition concerning thatopposite to blue and 
finishes. 

[0006] Because of this, as fact of precision electronic equipmen 
t or other submerging and wetting is notreflected accurately 
regarding indicator which utilizes theabove-mentioned cobalt 
salt, also it becomes difficult to leave history information 
ofsubmerging and wetting, namely there was a problem which 
does notpossess memory property. 

[0007] As for this invention paying attention to this kind of pr 
oblem, beingsomething which you can do, place where it makes 
problem toreceive humidity or other influence of periphery is 
to offer (Namely it possesses memory property. ) water 
indicatorwhose it is possible and to leave history information 
submerging and wettingof difficult securely, and ink compositio 
for water indicator which is utilizedin production of this water 
indicator. 

[0008] Under this kind of technological background, replacing 
this inventor etc to theabove-mentioned cobalt salt, you tried 
application of water soluble dye. While repeating various 
experiments, you inspected relationshipbetween particle 
diameter and color concentration of namely, water soluble dye 
in detail place, color concentration of this water soluble dye 
particle is low when particle diameter is wavelength or more of 
thevisible light, we have possessed characteristic which become 
high concentration when itdisperses in equal parts child 
condition which this dye disperses tounderwater, at same time iJ 
above-mentioned dispersed state is kept,the color concentration 
looked at that it is difficult to receive humidity or other 
influenceand started coming out. 

[0009] This invention is something which is completed on basis 
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of this kind ofdiscovery. 
[0010] 

[Means to Solve the Problems] It is something which designates 
that coating which as main componentdesignates water soluble 
dye particle where invention which relates to namely, Claim 
1 designates moisture indicator which indicates fact that it 
touches to the moisture with color change as premise, possesses 
particle diameter of wavelength or more ofthe polymer 
adhesive and organic or inorganic filler and visible light which 
arerespectively dispersed to this polymer binding resident in 
inside is possessedon support as feature. 

[001 1] Relates to invention which is stated in this Claim 1 regar 
ding themoisture indicator which, If this indicator does not 
contact with moisture, as for dispersed state of thewater soluble 
dye particle inside coating because it is kept in initial state, as 
for colorof above-mentioned coating low concentration is 
displayed as, humidity and temperature etc in atmosphere 
operating above-mentionedcoating, water soluble dye particle 
inside coating is dispersed to molecular until,because it does not 
reach, it has possessed benefit which isdifficult to receive 
humidity or other influence in periphery. 

[0012] On one hand, precision electronic equipment etc which i 
nstalls this indicator submerges and/or wettingequally is when, 
water penetration to inside coating is promoted by action of 
organicor inorganic filler which are dispersed in polymer 
adhesive, at same time, thewater soluble dye particle inside 
coating melts as with moisture which invaded and isdispersed b 
molecular and concentration becomes high, because 
colorationof water soluble dye or high concentration change 
happens with hydration reaction color of theabove-mentioned 
coating becomes high concentration, dry state of periphery 
changing and, in after this density variation, dispersed state 
ofthe water soluble dye which is dispersed to molecular is kept, 
at same time,as for moisture which invaded inside coating bein: 
adsorbed by theabove-mentioned organic, or action of inorganic 
filler because it isdifficult to evaporate, color of coating is 
maintained while it is ahigh concentration. 

[0013] Therefore, as for water indicator which relates to invent 
ion which isstated in Claim 1, as it is difficult to receive 
humidity or other influencein periphery in comparison with 
conventional water indicator where cobalt salt is applied,at 
same time, precision electronic equipment or other submerging 
and wetting or other fact accurately itreflects, it has possessed 
benefit where also it becomes possible toleave history 
information. 

[0014] Furthermore fact that particle diameter is wavelength or 
more of visible lightconceming above-mentioned water soluble 
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dye particle which is dispersed into coatingis required, but if it 
possesses average particle diameter of 0.5 m or greater in 
practical ,it is a fully, in addition, in order to be dispersed to 
uniform inthe polymer adhesive, it is desirable to possess 
average particle diameter of 10.0 m or less. Invention which 
relates to Claim 2 has done on basis of thiskind of technical 
reason. 

[0015] Invention which relates to namely, Claim 2 designates w 
ater indicator whichrelates to invention which is stated in Clain 
1 as premise, itis something which designates that average 
particle diameter of above-mentionedwater soluble dye particle 
is 0.5 m to 10.0 m as feature. 

[0016] Particle diameter is wavelength or more of visible light a 
s above-mentioned water soluble dye whichcan be applied and, 
at time of inventing which relates to theseClaim 1 to 2, at same 
time, if with water solubility furthermore is poorly soluble 
orthe insoluble dye in nonaqueous solvent, it is a option, water- 
soluble group it does not include water soluble dye , have oxy , 
carboxy andthe sulfonic acid group or other acidic group watei 
soluble dye and above-mentioned acidic group which such as 
for example sulfonic acid grouphave structure of straight line 
which designates azo group which as themain component 
possesses in aqueous solution becomes cation, hydrochloric acic 
or other acid component and thewater soluble dye etc which 
forms salt it can list primary , secondary , the or tertiary 
amine which are substituted in aromatic. 

[0017] Water soluble dye which is shown concretely with below 
mentioned Chemical Formula (1) to (24) canbe illustrated, but 
in these dye where above-mentioned water soluble dye 
wasillustrated obvious thing it is not something which is limited 
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[Chemical Formula 4] 
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OH H>H 




SOaNa 
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[Chemical Formula 5] 
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As next, above-mentioned organic or inorganic filler forms coa 
ting in porous structure inthis technical means, at same time, 
promoting water penetration to inside coating,promotes 
contact with above-mentioned water soluble dye and moisture, 
themoisture which invaded inside coating adsorbing, it is 
something whichdoes action which controls evaporation of 
moisture. Because of this, it is desirable, concretely, can apply 
starch , the kaolin , talc , fine powder cellulose , aluminum 
silicate , silicon oxide , calcium carbonate , the and titanium 
dioxide etc to possess hydrophilicity, as above- 
mentionedorganic or inorganic filler. However, it is not 
something where these material examples limit thethis 
invention. 

[0019] In addition, if as for polymer adhesive, water soluble p< 
lymer and organic or inorganic filler beingsomething which is 
applied in order to become fixed on support, inthe organic 
solvent soluble thermoplastic resin option you can use material. 
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Below , embodiment is shown, but it is not something 
wherethese material examples limit this invention, polyester 
resin ; polyvinyl chloride and vinyl chloride - vinyl acetate 
copolymer or other vinyl chloride resin ; copolymer or other 
aciylic resin : polystyrene of polymethylmethacrylate ,the 
poly ethyl methacrylate , poly butyl methacrylate , methyl 
methacrylate and poly alkyl methacrylate (However as for 
carbon number of alkyl group 2 to 6); polyamide resin ; poly 
vinyl butyral and polyvinyl acetal or other polyacetal resin ; 
polyurethane resin ; epoxy resin ; petroleum type resin ; it can 
utilizethe methylcellulose , ethyl cellulose , acetylcellulose , 
cellulose acetate butanoate and nitrocellulose or other cellulose 
derivative etc as thepolymer adhesive which can be applied to 
this technical means of namely,. 

[0020] In addition, it can utilize for exampl e paper , synt hetic 
pager^ nonwoyen fa bric a nd the syndetic resin film etc as 
support which supports coato£ where theabove-mentioned 
organic ofinorganic filler and water soluble dye particle are 
dispersed to polymer bindingresident in inside. 

[0021] Next, invention which relates to Claim 3 to 4 regards in 
k composition forthe water indicator which is utilized in 
production of water indicator which relatesto invention which is 
stated in Claim 1 to 2 . 

[0022] Relates to namely, Claim 3 as for invention which, ink c 
omposition for moisture indicator which is used for production 
of moisture indicatorwhich relates to invention which is stated 
in Claim 1 or 2 premiseto do, nonaqueous solvent, Is melted 
in this nonaqueous solvent polymer binder which, It designates 
that water soluble dye particle which possesses particle diametei 
of wavelength or more ofthe organic or inorganic filler and 
visible light which are dispersed in theabove-mentioned 
nonaqueous solvent respectively is contained as feature, 
inaddition, invention which relates to Claim 4 designates theinl* 
composition for moisture indicator which relates to invention 
which is stated inthe Claim 3 as premise, it is something which 
designates that theaverage particle diameter of water soluble 
dye particle is 0.5 m to 10.0 m as feature. 

[0023] Above-mentioned water soluble dye particle and organic 
or inorganic filler , especially, fact that the polymer adhesive is 
melted is required as nonaqueous solvent which is applied at 
timeof inventing which relates to these Claim 3 or 4. 
Concretely, be able to utilize aromatic hydrocarbon , aliphatic 
hydrocarbon, esters , the ketones , and alcohols etc, at same 
time, plural mixingthese solvent, it is possible to apply. 

[0024] If furthermore this nonaqueous solvent considering appli 
cability or printing applicability to theabove-mentioned 
support, in ink composition suitable amount it should have 
mixed. In addition, as for proportion of above-mentioned 
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polymer adhesive vis-a-visthe water soluble dye particle 1 part 
by weight 10 to 50 parts by weight , in addition, as for 
proportion of theabove-mentioned organic or inorganic filler 
50 to 100 parts by weight is desirable vis-a-vis water soluble dy. 
particle 1 part by weight. 

[0025] Furthermore printing method (Begin for example grav 
ure printing such as intaglio printing , planographic printing 
which begins offset printingand begins relief printing , 
flexographic printing and screen printing stencil which), it can 
utilize coating method (Such as for example roll coating , f 
gravure coating , spray coating , dip coating and screen tint 1 
coating) etc as formation methodof coating to on above- 
mentioned support. 

[0026] 

[Work or Operations of the Invention] In moisture indicator w 
hich relates to invention which is stated in theClaim 1 to 2 we 
depend, Possessing coating which as main component designate 
water soluble dye particle whichpossesses particle diameter of 
wavelength or more of polymer adhesive and organic or 
theinorganic filler and visible light which are respectively 
dispersed to this polymer bindingresident in inside on support, 
to be, If this moisture indicator does not contact with moisture, 
as for dispersed state of thewater soluble dye particle inside 
coating because it is kept in initial state, as for colorof above- 
mentioned coating as low concentration is displayed, humidity 
andthe temperature etc in atmosphere operating above- 
mentioned coating, thewater soluble dye particle inside coating 
is dispersed to molecular until, because itdoes not reach, it is 
difficult to receive humidity or other influence in theperiphery. 
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[0027] On one hand, precision electronic equipment etc which i 
nstalls this moisture indicator submerges and/or wettingequally i 
when, water penetration to inside coating is promoted by action 
of organicor inorganic filler which are dispersed in polymer 
adhesive, at same time, thewater soluble dye particle inside 
coating melts as with moisture which invaded and isdispersed t 
molecular and concentration becomes high, because 
colorationof water soluble dye or high concentration change 
happens with hydration reaction color of theabove-mentioned 
coating becomes high concentration. Furthermore, in after this 
density variation, dry state of periphery changing, thedispersed 
state of water soluble dye which is dispersed to molecular is kep 
at thesame time, it becomes possible as for moisture which 
invaded insidethe coating being adsorbed by above-mentioned 
organic, or actionof inorganic filler because it is difficult to 
evaporate, color of coatingwhile it is a high concentration to 
maintain. 
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[0028] In addition, In ink composition for moisture indicator w 
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hich relates to invention which isstated in Claim 3 to 4 we 
depend, nonaqueous solvent, Is melted in this nonaqueous 
solvent polymer binder which, Because water soluble dye 
particle which possesses particle diameter of wavelength or 
more of organicor inorganic filler and visible light which are 
dispersed in above-mentionednonaqueous solvent respectively i* 
contained, it becomes possible to produce themoisture indicator 
which relates to Claim 1 to 2 by with printing method or 
coating method forming coating on support making use of this 
ink composition simply. 

[0029] 

[Working Example(s)] Below, referring to drawing, you explaii 
in detail concerning the Working Example of this invention. 

[0030] [Working Example 1] As for water indicator 10 which r 
elates to this Working Example, way it shows in the Figure 1 to 
Figure 2, with polyethylene terephthalate film [ Toyobo Co. 
Ltd. (DB 69-053-8160) supplied ; tradename E5001] 1 of 
thickness 100 m and coating 2 of light red colorwhich is 
provided in approximate center of this film 1 syntactic head is 
formed. And, this coating 2 particle (average particle diameter 
1.2 m)22 and titanium dioxide powder 23 of water soluble 
dye which isdisplayed with below-mentioned Chemical Formul: 
(6) which respectively isdispersed to uniform in polymer 
adhesive 21 and this polymer adhesive 21 which consist ofthe 
polyester resin [ Toyobo Co. Ltd. (DB 69-053-8160) supplied ; 
tradename Vylon 300] is something which is constituted as mail 
component. 

[0031] 

[Chemical Formula 6] 



S0»Na 



-co 



(6) 



S0 3 Na 



, 1 0 0tfmKiaa)y5if7-<*iif[(cj:y7-f;uAi± 



[0032] 



Furthermore this moisture indicator 10, 3 0-minute powder frag 
ment dispersing ink composition of thebelow-mentioned 
composition with dispersing machine (paint conditioner), after 
designating average particle diameter ofthe dye particle as 1 .2 
m , gravure printing doing on film 1 with gravure screen tint 
plate ofthe 100 m edition line, is something which it 
produces. 

[0032] 

(ink composition for water indicator) 
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It is shown with Chemical Formula (6) water soluble dye partii 
1 part by weight 



Titanium dioxide 



Polyester resin 



Toluene 



80 parts by weigl 



40 parts by weight 



80 parts by weight 
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Furthermore when optical reflection concentration of coating 2 
of above-mentioned moisture indicator lOwas measured, it was 
a 0.38. And, this moisture indicator 10 in heat and humidity 
atmosphere of 50 °C and 90 % R.H. 4 8-hourafter retaining, 
when optical reflection concentration of above-mentioned 
coating 2 wasmeasured, numerical value was similar to before 
retaining, you could verifythat it is difficult to receive influence 
of temperature * humidity. 

[0033] Next, when water of several drops is dripped on above- 
mentionedcoating 2, coating 2 changed instantaneously in deep 
red. And, when optical reflection concentration of this strange 
colored part rank was measured it was a0.85. 

[0034] Consequently, description above water indicator 10 whic 
h changes color afterdoing drying of 60 °C and 2 4 hours in 
oven, when theoptical reflection concentration was measured, 

numerical value which was measured was similar 0.85to before 
drying. 

[0035] [Working Example 2] As for water indicator which relat 
es to this Working Example, way it shows in sameway as water 
indicator 10 which relates to Working Example 1 in Figure 1 tc 
Figure 2, thepolyvinyl chloride film [ Mitsubishi Plastics Inc. 
(DB 69-059-9725) supplied of thickness 250 m; tradename 
C - 4020) with 1 and coating 2 ofthe pale blue which is provide* 
in approximate center of this film 1 syntactic head isfonned. 
And, this coating 2 polyester resin [ Toyobo Co. Ltd. (DB 69- 
053-8160) supplied ; particle (average particle diameter 0.7 
m)22 and fine powder cellulose 23 of water soluble dyewhich 
is displayed with below-mentioned Chemical Formula (25) whi< 
respectivelyis dispersed to uniform in polymer adhesive 21 and 
this polymer adhesive 21 which consist ofthe tradename Vylon 
300] is something which is constituted as main component 

[0036] 
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NH 2 OH 



Na0 3 S 




S0 3 Na 



[Chemical Formula 7] 
OH Mi 

SOaNa 
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Furthermore this water indicator 10, dispersing ink composition 
of below-mentionedcomposition with dispersing machine 
(triple roll mill), after designating average particle diameter of 
dye particle as the0.7 m , screen printing doing on film 1 
with silk screen screen tint plate of 270 mesh /inch, 
issomething which it produces. 

[0037] 

(ink composition for water indicator) 

* 

It is shown with Chemical Formula (25) water soluble dye pan 
cle 1 part by weight 



Fine powder cellulose 



Polyester resin 



90 parts by weig 



20 parts by weight 



Aromatic hydrocarbon ( Shell Chemical, Ltd. make; #100) 
30 parts by weight 



Xylene 



30 parts by weight 



Furthermore when optical reflection concentration of coating 2 
of above-mentioned moisture indicator lOwas measured, it was 
a 0. 3 1. And, this moisture indicator 10 in heat and humidity 
atmosphere of 50 °C and 90 % R.H. 4 8-hourafter retaining, 
when optical reflection concentration of above-mentioned 
coating 2 wasmeasured, numerical value was similar to before 
retaining, you could verifythat influence of temperature * 
humidity is not received. 

[0038] Next, when water of several drops is dripped on above- 
mentionedcoating 2, coating 2 changed instantaneously in deep 
red. And, when optical reflection concentration of this strange 
colored part rank was measured it was a0.82. 

[0039] Consequently, numerical value which description above 
water indicator 10 whichchanges color after doing drying of 60 
°C and 2 4 hours in theoven, measured optical reflection 
concentration and place, was measured was similarO.82 to befor 
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[Figure 1] 
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[Figure 2] 
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